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(57) ABSTRACT 

A navigation System calculates a first route to a first desti 
nation. If the navigation System determines while en route 
that a Second route would result in a significant time Saving, 
the navigation System Selects a point along the first route 
between the current vehicle location and the first destination 
as a new "origin' for the Second route. The navigation 
System guides the user to the intermediate point along the 
first route. The navigation System then guides the user from 
the intermediate point along the second route. The second 
route can be an alternate route to the same destination or an 
alternate route to a Second destination. 

21 Claims, 2 Drawing Sheets 
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NAVIGATION SYSTEM USING FORWARD 
LOOKING ORIGIN SELECTION FOR 

ROUTE RE-CALCULATION 

BACKGROUND OF THE INVENTION 

The present invention relates generally to navigation 
Systems and more specifically to an improved navigation 
System for calculating an alternate route. 

Navigation Systems generally provide a recommended 
route from an origin to a desired destination. Generally, the 
origin and desired destination are Selected from a large 
database of roads Stored in a mass media Storage device, 
Such as a CD ROM, which includes the roads in the area to 
be traveled by the user. The navigation System typically 
includes one or more position determining devices, Such as 
a GPS (Global Positioning System) receiver, which indicates 
the current position of the vehicle relative to the database. 
The navigation System typically defines the current vehicle 
location as the origin for calculating a route. The navigation 
System then determines a route from the origin to the desired 
destination utilizing algorithms well-known to those in the 
art and currently in use in many navigation Systems. The 
navigation System Selects a recommended route from the 
origin to the desired destination based upon “cost values 
asSociated with each Segment of road in the road database, 
Such as the estimated time of travel through the road 
Segment. The navigation System determines the route with 
the lowest total estimated time of travel to the desired 
destination. The recommended route is then displayed to the 
user as a map showing the origin and desired destination and 
highlighting the recommended route. The navigation System 
then displays the current position of the vehicle and turn 
by-turn instructions to the driver, guiding the driver to the 
desired destination. 

If the navigation System also includes a receiver for 
receiving information relating to traffic congestion of certain 
road Segments, the navigation System recalculates the esti 
mated times of travel for the road Segments and may 
determine that an alternate route would be preferable. 
Similarly, while en route to a first desired destination, a 
driver may decide instead to travel to a Second destination. 
In either situation, because the known navigation Systems 
utilize the current vehicle location as the origin, the vehicle 
is no longer at the origin by the time the route is calculated 
and then displayed to the driver. As a result, the driver may 
have already missed an initial maneuver or may be tempted 
to attempt a rushed maneuver. This causes not only obvious 
Safety concerns but also causes anxiety and discomfort to the 
driver utilizing the navigation System. 

SUMMARY OF THE INVENTION 

The present invention provides a navigation System which 
Selects a point on the first recommended route as an “origin” 
for the Second recommended route. The navigation System 
includes a CPU, a database of roads to be travelled by the 
user, position-determining devices, and a user input device. 

The navigation System calculates a first route according to 
known algorithms to a first Selected destination. AS the 
navigation System guides the driver turn-by-turn toward the 
first destination along the first recommended route, there are 
Situations where the navigation System of the present inven 
tion calculates a Second recommended route. In Such 
Situations, the point Selected as the “origin' for the Second 
recommended route is an intermediate point lying on the 
first route between the current vehicle location and the first 
destination. Depending upon whether the vehicle is travel 
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2 
ling a highway or SideStreet, the actual or expected Speed of 
the vehicle, and what type of initial maneuver is required, 
the intermediate point is Selected to give the driver the 
necessary lead time to make the initial maneuver onto the 
Second recommended route. 
One situation where a Second recommended route is 

calculated by the navigation System is where the Second 
recommended route is an alternate route to the first desti 
nation which avoids a congested road Segment. Another 
Situation is where the Second route also leads to a Second 
destination rather than the first destination, Such as when the 
driver decides to travel to the Second destination while en 
route to the first destination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above, as well as other advantages of the present 
invention, will become readily apparent to those skilled in 
the art from the following detailed description of a preferred 
embodiment when considered in the light of the accompa 
nying drawings in which: 

FIG. 1 is a schematic of the navigation system of the 
present invention installed in a vehicle; 

FIG. 2 is a Screen of the display of the navigation System 
of FIG. 1; 

FIG. 3 is a representation of the method of determining 
the Second route to the first destination by the navigation 
system of FIG. 1; 

FIG. 4 is a representation of the method of determining 
the Second route to a Second destination by the navigation 
system of FIG. 1. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

The navigation system 20 of the present invention is 
shown schematically in FIG. 1. The navigation system 20 
includes a CPU 22 connected to a display 24, Such as a high 
resolution LCD or flat panel display. The CPU is also 
connected to a input device 26 Such as a mouse, keyboard, 
keypad or remote device. Alternatively, the display 24 can be 
a touch Screen display. The navigation System 20 further 
includes a database 28 connected to the CPU 22. The 
database 28 is a mass media Storage device, Such as a CD 
ROM, which includes a map of all of the roads in the area 
to be traveled by the user. Each road in the database is 
divided into road Segments, each having an associated Set of 
cost values, which indicate the “cost” of traveling that road 
Segment. For example, the cost values include the estimated 
time of travel on the road Segment and current traffic 
congestion level. 
The navigation system 20 is preferably installed in a 

vehicle 32. The navigation system 20 preferably includes 
position determining devices, Such as a GPS System 34, a 
gyroscope 36, a compass 38, and a wheel Speed Sensor 40, 
all connected to the CPU 22 connections not shown for 
Simplicity. Such position determining devices are well 
known and are commercially available. The navigation 
System further includes a congestion data receiver 42, Such 
as a radio receiver, for receiving up-to-date broadcast infor 
mation regarding traffic congestion levels of area road 
Segments. Congestion monitoring devices are known and are 
currently used to automatically monitor the congestion lev 
els of certain road Segments. Preferably, information gath 
ered from the congestion monitoring devices is broadcast to 
the Surrounding area and received by the congestion data 
receiver 42. The data receiver 42 sends the congestion 
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information to the CPU 22, which stores the updated con 
gestion information. AS shown in FIG. 2, the navigation 
system 20 guides the driver to a selected destination with 
turn-by-turn instructions shown on the display 24. 

Referring to FIG. 3 the driver of the vehicle 32 preferably 
selects a destination 50 relative to the database 28 and inputs 
the destination 50 to the CPU 22 utilizing the input device 
26. Usually the vehicle's current location as determined by 
the position determining devices is Selected as a first origin 
51 relative to the database 28. The CPU 22 then calculates 
a first route 54 from the first origin 51 to the destination 50. 
While travelling the first route 54, the position determining 
devices continuously calculate the current vehicle location 
52 relative to the database 28. If while traveling the first 
route 54, the CPU 22 receives congestion data from the 
congestion data receiver 42, indicating that a road Segment 
58 is congested, the CPU 22 selects as a new “origin” point 
60 which is a point lying along the first route 54 between the 
current vehicle location 52 and destination 50. The CPU 22 
then calculates a second route 59 to the destination 50 which 
avoids road segment 58. 
The distance between the current vehicle location 52 and 

the intermediate point 60 is preferably optimized to give the 
driver of the vehicle 32 Sufficient time to make the initial 
maneuver where the driver of the vehicle 32 would deviate 
from the first route 54 to the second route 59. The distance 
depends upon the type of road being travelled, Such as a 
highway or SideStreet, the current or expected vehicle Speed, 
and the complexity and type of initial maneuver onto the 
second route 59. The CPU 22 then guides the driver of the 
vehicle 32 along first route 54 until reaching intermediate 
point 60, where CPU 22 guides the driver of the vehicle 32 
along the second route 59 to the destination 50 by displaying 
turn-by-turn instructions on display 24. 

Preferably, the CPU 22 first determines whether the 
second route 59 will result in a significant reduction in time 
from the first route 54 before recommending the second 
route 59. For example, the CPU 22 only recommends the 
second route 59 if it results in a 20 percent reduction in travel 
time, where the reduction is no less than five minutes. If 
these criteria are met, the CPU 22 beeps to get the attention 
of the driver while displaying a new Screen offering the 
second, quicker route. The CPU 22 then provides the driver 
of the vehicle 32 with the option of selecting the second 
route 59. Preferably, a voice informs the driver that the first 
recommended route 54 contains traffic congestion and 
inquires whether the driver would prefer a Second recom 
mended route 59 which would result in a significant time 
reduction. The CPU 22 also indicates the estimated time 
savings for the second route 59 to assist the driver's deci 
Sion. If the driver does not choose the quicker route within 
a certain time period, the CPU 22 will continue to guide the 
driver of the vehicle 32 along the first route 54. The CPU 22 
preferably does not offer a route improvement to the driver 
more often than once every five minutes. The driver of the 
vehicle 32 can enable or disable the presentation of route 
improvements based upon traffic information. 

The operation of the navigation system 20 of the present 
invention is also demonstrated in FIG. 4. The driver of the 
vehicle 32 preferably selects a first destination 70 from the 
database 28. AS described above, and as is well-known, the 
CPU 22 calculates a first route 74 from a first origin 71 to 
the first destination 70. The position determining devices 
continuously determine the current vehicle location 72. If, 
while en route to the first destination 70, the driver of the 
vehicle 32 decides to travel to a second destination 76 rather 
than the first destination 70, the CPU 22 selects an inter 
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4 
mediate point 78 which lies along the first route 74 between 
the current vehicle location 72 and the first destination 70. 
The CPU 22 then calculates a second route 80 from the 
intermediate point 78 to the second destination 76. The CPU 
22 guides the vehicle 32 along the first route 74 to the 
intermediate point 78 and from the intermediate point 78 
along the second route 80 to the second destination 76. 
When recommending a change in the route for any reason, 

the navigation System 20 of the present invention Selects a 
second “origin”, intermediate point 60, 78, between the 
current location 52, 72 and the first destination 70, 50. The 
navigation System 20 provides Sufficient distance between 
the current location 52,72 and the intermediate point 60, 78 
Such that the initial maneuver onto the second route 76, 59 
will not be missed or rushed. This reduces Safety concerns 
and reduces driver anxiety when the recommended route is 
changed. It should be recognized that the navigation System 
20 of the present invention would be used in other situations 
where a Second route is calculated and recommended to the 
driver. Two examples of such situations have been described 
here, i.e. providing guidance along a Second route 80 to a 
second destination 76 or along an alternate route 59 to a first 
destination 50. 

In accordance with the provisions of the patent Statutes, 
the present invention has been described in what is consid 
ered to represent its preferred embodiment. However, it 
should be noted that the invention can be practiced other 
wise than as Specifically illustrated and described without 
departing from its Spirit or Scope. 
What is claimed is: 
1. A navigation System comprising: 
a database of roads to be traveled by a vehicle, Said 

database includes road Segments, each said road Seg 
ment having an associated travel time Stored in Said 
database; 

a System for Selecting a first origin relative to Said 
database; 

a user input device for Selecting a first destination relative 
to Said database; 

a System for determining a first route from Said database 
from Said first origin to Said first destination; 

a System for determining the current location of the 
navigation System relative to Said database, and 

a System for determining a Second route from Said data 
base from a Second origin on Said first route between 
Said current location and Said first destination Said 
System for determining Said first route utilizing Said 
asSociated travel times to determine Said first route and 
for determining Said Second route utilizing Said asso 
ciated travel times to determine Said Second route, Said 
System comparing Said first route to Said Second route. 

2. The navigation System of claim 1 further including a 
System for Selecting a Second destination from Said database, 
Said System for determining a Second route calculating Said 
Second route from Said Second origin to Said Second desti 
nation. 

3. The navigation System of claim 1 wherein Said System 
for determining a Second route calculates Said Second route 
from Said Second origin to Said first destination, Said first 
route including a road Segment not included in Said Second 
rOute. 

4. The navigation System of claim 1 further including a 
System for receiving congestion information, Said System for 
determining Said first route utilizing Said congestion infor 
mation to calculate Said first route. 

5. The navigation system of claim 1 wherein said database 
includes road Segments, each Said road Segment having an 
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asSociated travel time Stored in Said database, Said System 
for determining a first route utilizing Said associated travel 
times to determine Said first route, Said navigation System 
further including a System for adjusting for receiving con 
gestion information about road Segments, Said System for 
determining a Second route utilizing congestion information 
to determine Said Second route. 

6. A method for planning a route including the Steps of 
a) Selecting a first origin relative to a database of roads; 
b) selecting a first destination relative to Said database of 

roads, 
c) determining a first route from said database of roads 

from Said first origin to Said first destination; 
d) determining a current location on said first route; 
e) determining a second route from a second origin lying 

on Said first route between Said current location and 
Said first destination; 

f) associating an estimated travel time with each of a 
plurality of road Segments of Said roads in Said data 
base; 

g) determining said first route and said Second route based 
at least in part upon Said travel times, and 

h) comparing said first route and said Second route in 
response to Said travel times. 

7. The method for planning a route according to claim 6 
further including the Steps of: 

providing guidance instructions from Said first origin 
along Said first route; and 

providing guidance instructions from Said Second origin 
along Said Second route. 

8. The method for planning a route according to claim 6 
wherein said step d) includes the steps of installing a 
position-determining device on a vehicle, Said current loca 
tion being the current location of the vehicle. 

9. The method for planning a route according to claim 6 
further including the Steps of: 

asSociating an estimated travel time with each of a plu 
rality of road Segments of Said roads in Said database; 
and 

determining Said first route and Said Second route based 
upon Said travel times. 

10. The method for planning a route according to claim 6 
further including the Steps of: 

travelling along Said first route; 
Selecting a Second destination while travelling Said first 

route; and 
determining Said Second route to Said Second destination. 
11. The method for planning a route according to claim 6 

further including the Steps of: 
receiving traffic congestion information associated with a 

road Segment; and 
determining Said Second route based upon Said traffic 

congestion information. 

1O 

15 

25 

35 

40 

45 

50 

55 

6 
12. A method for planning a route including the Steps of: 
a) associating a travel time with each of a plurality of road 

Segments in a database of roads, 
b) Selecting a first origin relative to Said database of roads; 
c) Selecting a first destination relative to said database of 

roads, 
d) determining a first route from Said database of roads 

from Said first origin to Said first destination; 
e) providing guidance instructions from Said first origin 

along Said first route; 
f) determining a current location on said first route 

relative to Said database of roads, 
g) receiving congestion information associated with a 

congested road Segment included in Said first route; 
h) determining a Second route from a second origin lying 

on Said first route between said current location and 
Said first destination, Said Second route not including 
Said congested road Segment; 

i) estimating the time to be saved by travelling said Second 
route rather than Said first route; 

j) Selecting to travel said Second route rather than said first 
route based upon Said estimated time to be saved; and 

k) providing guidance instructions from said Second ori 
gin along Said Second route. 

13. A method for planning a route according to claim 12 
wherein Said step k) includes the step of providing guidance 
instructions to Said first destination. 

14. The navigation System of claim 1 wherein Said Second 
origin is Selected on Said first route at a non-Zero distance 
from Said current location. 

15. The navigation system of claim 14 wherein said 
distance is determined based upon vehicle Speed. 

16. The method of claim 6 further including the step of 
Selecting Said Second origin at a nonzero distance from Said 
current location. 

17. The method of claim 16 further including the step of 
determining Said distance based upon vehicle Speed. 

18. The method of claim 6 further including the steps of: 
f) determining a distance from the current location; and 
g) Selecting said Second origin at Said distance from Said 

current location after said step f). 
19. The method of claim 18 wherein said distance is 

determined in said step f) based upon vehicle speed. 
20. The navigation system of claim 14 wherein said 

System for determining Said Second route ensures that Said 
Second origin is Selected on Said first route between Said 
current location and Said first destination. 

21. The method of claim 16 further including the step of 
ensuring that Said Second origin is Selected between Said first 
origin and Said first destination. 
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